Oral administration of leucine stimulates ribosomal protein mRNA translation but not global rates of protein synthesis in the liver of rats.
The objective of the current study was to examine the role of the branched-chain amino acid (BCAA) leucine in the regulation of hepatic protein synthesis and ribosomal protein (rp) mRNA translation in vivo. Food-deprived (18 h) male rats (200 g) were orally administered saline (control) or 270 mg leucine, isoleucine or valine and killed 1 h later. Administration of any BCAA resulted in enhanced phosphorylation of eukaryotic initiation factor (eIF) 4E-binding protein-1 (4E-BP1) compared with controls. However, leucine was the most effective at stimulating phosphorylation of 4E-BP1 as well as the 70-kDa ribosomal protein S6 kinase (S6K1). Despite these effects on components of the translation initiation process, there were no differences in total protein synthesis rates among treatment groups. The distribution of rp (S4, S8, L26) and non-rp (albumin, beta-actin) mRNAs across sucrose density gradients showed that the preponderance of hepatic rp mRNAs in control rats was unloaded from polysomes. Of the BCAA, only leucine was the most effective in causing a shift in the distribution of rp mRNA to polysomes compared with controls. Non-rp transcripts remained mainly polysome-associated under all conditions. These results suggest that leucine is most effective among the BCAA in its ability to stimulate translation of rp mRNA in liver. Furthermore, the translation of rp mRNA is disjointed from rates of total protein synthesis in liver and related to the degree of S6K1 phosphorylation.